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ABSTRACT 

Introduction: Rejection and delayed graft function (DGF) are frequent problems after renal transplant. The use of 
induction therapies increases graft survival and reduces acute rejection frequency. Here, we wanted to see one-year 
outcomes of patients who did not receive induction therapy and those who received basiliximab or anti-thymocyte 
globulin (rabbit) (ATG). 

Patients and Methods: 741 renal transplant recipients were divided into 3 groups: 223 patients who received rATG, 
213 who received basiliximab, and 305 patients who did not receive any induction therapy. Patients’ demographic 
characteristics, ischemia times, creatinine levels, presence of DGF and acute rejection were studied. 

Results: 35.6% (n=264) of the patients were female and 64.4% (n=477) were male; their ages were 4 to 72 years. 
During follow-up, 27 (3.6%) patients had DGF and 152 (20.5%) had acute rejection. There was no difference in 
DGF and rejection between the 3 groups. 

Conclusion: Although there wasn’t statistically difference in DGF, acute rejection, or 1- year creatinine levels 
between groups, the rATG group had higher hemodialysis rate, longer dialysis time, lower rate of preemptive 


transplantation, and lower mean age. 
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INTRODUCTION 

Rejection and delayed graft function (DGF) 
are frequent problems after kidney transplantation “”. 
However, treatment with induction agents, has 
increased graft survival and decreased the frequency 
of rejection. 

The T lymphocyte-suppressing agents; rATG 
and muromonab-CD3 have been used since 1980, 
followed by the introduction of basiliximab and 
daclizumab in the 90s. Studies on the impact of 
induction agents on rejection, DGF, and graft survival 
have yielded different results. Willoughby et al. 
compared 3 groups; one without induction therapy and 
those that received rATG or basiliximab, and they 
didn’t find any difference between the groups in terms 
of acute rejection, graft and patient survival at 
posttransplant 6 months ®. In their study conducted in 
2015, Tanriover et al. compared similar groups and 
reported that the ATG group had less rejection, longer 
graft and patient survival ®. Therefore, we also 
wanted to compare the 1-year outcomes of recipients 
who did not receive induction therapy and who 
received basiliximab or rATG therapy in terms of 
rejection and DGF. 


PATIENTS AND METHODS 

This retrospective chart review included 741 
patients who underwent renal transplantation. The 
patients were divided into 3 groups:1- patients who 
received rATG induction,2- those who received 
basiliximab induction, and 3-those who did not 
receive induction therapy. The patients’ demographic 
characteristics, panel reactive antibody (PRA) levels, 


posttransplant creatinine levels, DGF rates, and acute 
rejection attacks were compared in all groups. 
Relationships between human leukocyte antigen 
(HLA)-A mismatch (MM), HLA-BMM, HLA- 
DRMM, and total MM counts and DGF and acute 
rejection were evaluated. 


Ethical approval 

The study was approved by the Ethics 
Board of Acibadem University and an informed 
written consent was taken from each participant in the 
study. 


Statistical analysis 

NCSS (Number Cruncher Statistical System) 
2007 (Kaysville, Utah, USA) was used for statistical 
analysis. In addition to the descriptive statistical 
methods (mean, standard deviation, median, 
frequency, ratio, minimum, maximum), Student’s t 
test was used for comparisons of 2 groups of normally 
distributed data and Mann—Whitney U test was used 
for comparisons of 2 groups of non-normally 
distributed data. In comparisons of 3 or more groups, 
one-way analysis of variance (ANOVA) was used for 
normally distributed data and Kruskal—Wallis test was 
used for non-normally distributed data. Friedman test 
was used in group evaluations of the follow-up data 
that did not show normal distribution and Wilcoxon 
signed ranks test were used for pairwise comparisons. 
Pearson chi-square test and Fisher’s exact test were 
used to compare qualitative data. Statistical 
significance was accepted at p <0.05. 


This article is an open access article distributed under the terms and conditions of the Creative 
BY SA 


Commons Attribution (CC BY-SA) license (http://creativecommons.org/licenses/by/4.0/) 


Received:20 /1 /2021 
Accepted:12 /3 /2021 


RESULTS 


https://ejhm.journals.ekb.eg/ 


Descriptive characteristics of the patients are shown in table 1. 


Table 1: Descriptive Characteristics 



































Recipient age (years) Min-Max (Median) 4-72 (40) 
Mean+SD 38.83414.27 
Recipient gender, n (%) Male 477 (64.4) 
Female 264 (35.6) 
Donor age (years) Min-Max (Median) 17-87 (48) 
Mean+SD 47.62+13.27 
Donor gender, n (%) Male 302 (40.8) 
Female 439 (59.2) 
Induction agent, n (%) ATG 223 (30.1) 
Basiliximab 213 (28.7) 
None 305 (41.2) 
ATG total dose (mg) (n=223) = Min-Max (Median) 40-4500 (750) 
Mean+SD 829.22+601.15 
Cold ischemia time (min) Min-Max (Median) 1.6-296 (61) 
Mean+SD 74.23442.91 
Warm ischemia time (min) Min-Max (Median) 10-900 (72) 
Mean+SD 86.11+69.80 
Dialysis type, n (%) Preemptive transplant 72 (9.7) 
Hemodialysis 598 (80.7) 
Peritoneal dialysis 71 (9.6) 
Dialysis time (months) Min-Max (Median) 0-273 (21) 
Mean+SD 37.46+42.82 
DGF, n (%) Yes 27 (3.6) 
No 714 (96.4) 
Acute rejection, n (%) Yes 589 (79.5) 
No 152 (20.5) 





SD: Standard deviation, ATG: Anti-thymocyte globulin, DGF: Delayed graft function 


Panel-reactive antibody (PRA) Class 1 and Class 2 rates were similar between the groups (Table 2). 


Table 2: Panel-Reactive Antibody (PRA) Class 1 and Class 2 Evaluations by Groups 






































Groups 
ATG Basiliximab No induction 
(n=349) (n=238) (n=368) P 
n(%) n(%) n(%) 
PRA Class 1 Negative 322 (92.3) 228 (95.8) 342 (92.9) 0.214 
Positive 27 (7.7) 10 (4.2) 26 (7.1) 
PRA Class 2 Negative 330 (94.6) 229 (96.2) 351 (95.4) 0.643 
Positive 19 (5.4) 9 (3.8) 17 (4.6) 








Mean creatinine levels in the whole group were 1.48 + 1.02 at 1 week, 1.10 + 0.54 at 3 months; and 1.20 + 0.47 
1 year after transplant. There were no statistically significant relationships between cold or warm ischemia time and 
creatinine levels at any of the time points (p> 0.05). 

Recipients who received ATG and basiliximab were significantly older than those who did not receive induction 
therapy. There was significant difference between the groups according to the type of dialysis applied. The frequency of 
preemptive transplantation was higher in basiliximab and no induction therapy groups compared to patients who received 
ATG. Hemodialysis was more frequent in ATG group than no induction therapy group, while peritoneal dialysis was 
more frequent in no induction therapy group compared to the ATG and basiliximab groups. Duration of dialysis was 
longer in recipients who received ATG than who received basiliximab or no induction therapy (Table 3). 
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Table 3: Assessment of Descriptive Properties According to Induction Agent 
Induction agent 
































ATG (n=223) Basiliximab (n=213) None (n=305) 2-"@/"e 
Recipient age Min-Max (Median) 5-71 (45) 10-72 (44) 4-67 (33) 0.001** 
(years) Mean+SD 42.79+413.45 41.98+13.46 33.74413.87 
Recipient gender; Male 152 (68.2) 135 (63.4) 190 (62.3) 0.357 
n(%) Female 71 (31.8) 78 (36.6) 115 (37.7) 
Donor age (years) Min-Max (Median) 17-76 (47) 19-84 (48) 18-87 (49) 0.363 
Mean+SD 47.39412.05 46.73+412.67 48 .424+14.47 
Donor gender; Male 84 (37.7) 95 (44.6) 123 (40.3) 0.332 
n(%) Female 139 (62.3) 118 (55.4) 182 (59.7) 
Cold ischemia time Min-Max (Median) 1.6-288 (62) 17-296 (62) 5-240 (58) 0.004** 
(min) Mean+SD 75.69444.91 84.03452.83 66.31430.53 
Warm ischemia Min-Max (Median) 32-655 (70) 22-755 (74) 10-900 (70) 0.008** 
time (min) Mean+SD 82.6545 1.07 91.44+467.78 84.9248 1.98 
Dialysis type, n (%) Preemptive 10 (4.5) 25 (11.7) 37 (12.1) 0.001** 
transplant 
Hemodialysis 197 (88.3) 174 (81.7) 227 (74.4) 
Peritoneal dialysis 16 (7.2) 14 (6.6) 41 (13.4) 
Dialysis time Min-Max (Median) 0-273 (32) 0-261 (18) 0-220 (16.5) 0.002** 
(months) Mean+SD 43 .40+44.71 35.07+42.60 34.8244 1.26 
DGF; n(%) Yes 13 (5.8) 7 (3.3) 7 (2.3) 0.096 
No 210 (94.2) 206 (96.7) 298 (97.7) 
Acute rejection, n Yes 169 (75.8) 165 (77.5) 255 (83.6) 0.061 
(%) No 54 (24.2) 48 (22.5) 50 (16.4) 





SD: Standard deviation, ATG: Anti-thymocyte globulin, DGF: Delayed graft function, *: Significant difference, 


HLA-AMM, HLA-BMM, HLA-DRMM, and total MM counts were higher in the ATG and basiliximab groups 
compared to the no induction therapy group (Table 4). 
Table 4: Assessment of Human Leukocyte Antigen (HLA) Mismatch Counts and Creatinine Measurements According 
to Induction Agent 























Induction Agent l 
ATG (n=223) Basiliximab (n=213) None (n=305) P” 
HLA-A MM Min-Max 0-2 (1) 0-2 (1) 0-2 (1) 0.001** 
(Median) 
Mean+SD — 1.35+0.63 1.3640.64 0.85+0.55 
HLA-B MM Min-Max 0-2 (2) 0-2 (1) 0-2 (1) 0.001** 
(Median) 
Mean+SD  1.44+0.64 1.38+0.67 0.8840.52 
HLA-DR MM Min-Max 0-2 (1) 0-2 (1) 0-3 (1) 0.001** 
(Median) 
Mean+SD — 1.38+0.60 1.34+0.67 0.85+0.53 
Total MM Min-Max 0-6 (4) 0-6 (5) 0-6 (3) 0.001** 
(Median) 
Mean+SD = 4.2741.27 4,22+1.49 2.98+1.46 
1-week Creatinine Min-Max 0-9.2 (1.3) 0.5-5.9 (1.3) 0.3-9.5 (1.2) 0.020% 
(mg/dl) (Median) 
Mean+SD 1.63+0.19 1.44+0.39 1.41+0.01 
3-month Creatinine Min-Max 0-2.9 (1.1) 0-4.6 (1.1) 0-3.9 (1.1) 0.022* 
(mg/dl) (Median) 
Mean+SD — 1.07+0.49 1.1940.31 1.05+0.12 
1-year Creatinine Min-Max 0-3 (1.2) 0.1-5.4 (1.1) 0-3.3 (1.1) 0.885 
(mg/dl) (Median) 
Mean+SD — 1.19+0.39 1.22+0.13 1.2040.19 


MM: Mismatch 
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DISCUSSION 

New drugs developed for induction and 
maintenance therapy have significantly reduced the 
frequency of rejection in patients with kidney 
transplantation. By using ATG, which is a polyclonal 
antilymphocyte antibody prevention and treatment of 
rejections became easier. ATG is associated with 
serious adverse effects such as neutropenia, 
thrombocytopenia and allergic reactions. Therefore, in 
1986 OKT3 was developed as an alternative to ATG. 
This was followed by another monoclonal antibody, 
alemtuzumab, which is an Ig2b antibody against 
CD52 antigen. Rituximab is also an anti-CD20 
antibody used for desensitization and humoral 
rejection therapy. In 1998,  basiliximab and 
daclizumab were introduced. The target of these two 
agents is the IL-2 receptor. Both agents are used in 
induction therapy ©. 

Induction therapy is used to prevent acute 
rejection. Agents commonly used for this purpose are 
ATG or IL-2 receptor antibody (L2RAB). ATG, 
which reduces lymphocyte count and is also used in 
the acute rejection treatment, is more potent than 
IL2RAB . rATG binds T lymphocytes and bounded 
T lymphocytes are removed by the reticuloendothelial 
system. Basiliximab inhibits the activation of T 
lymphocytes without decreasing their count ”. Many 
studies about induction therapy agents have yielded 
contradictory results. The question is whether all 
patients should receive induction therapy and which 
agents should be preferred. Brennan et al. made a 
study to compare rATG and basiliximab. Acute 
rejection occurred in 15.6% of patients receiving 
rATG and 25.5% of patients receiving basiliximab 
within the first year. However, no difference was 
found between the groups in terms of either patient 
survival or graft survival at the first year after 
transplantation. In addition, DGF rates between the 
two groups were similar ®. 

In another study comparing rATG and 
basiliximab, no difference was found in terms of acute 
rejection, graft survival, or patient survival in the first 
year ©. Hanaway et al. classified patients as high-risk 
and low-risk. They compared alemtuzumab, 
basiliximab and rATG in both groups. They found less 
rejection compared to basiliximab in low-risk patients 
who were treated with alemtuzumab. They also 
observed that there was no difference in rejection in 
the first 3 years between high-risk patients treated with 
alemtuzumab and patients treated with rATG. They 
obtained similar results in both graft survival and 
patient survival in both risk groups “®. We found no 
difference between the 3 groups in terms of neither 
acute rejection nor DGF. 

It is known that graft survival is much better in 
preventive transplants and in patients receiving 
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dialysis treatment for a shorter period of time. Jay et 
al. grouped patients as those who had preemptive 
transplantation, those who had dialysis less than 1 
year, and those who had dialysis for more than 1 year, 
and reported that the 5-year graft survival was better 
in the preemptive group “'”. The association between 
donor and recipient ages and graft/patient survival has 
been evaluated in many studies. Moghani-Lankarani 
et al. compared 6-month, 1-year, and 5-year graft 
survival in renal transplant patients over 60 years old 
patients and under 60 years old patients. They saw that 
there was no difference between the groups at 6 
months or 1 year, but they also saw that graft survival 
at 5 years was better in transplant patients under 60 
years old ©. In another study, they evaluated the 
relationship between recipient and donor ages and 
graft survival and determined that older recipients and 
donors over 60 years of age were associated with 
poorer survival “), Our findings are consistent with 
the literature. 

In this study, there was no difference between 
the groups in terms of 1-year creatinine levels. 
However, patients who had induction therapy may be 
higher risk patients and this may affect the outcome. 
A study which compared immunological factors and 
renal graft function at the end of 1 year, it was found 
that HLA-MM count was the determinant of graft 
survival “ , Immune risk may be the most important 
factor besides the various factors affecting graft 
survival such as recipient and donor age, ischemia 
time, primary renal disease and immunosuppressive 
therapy. 

Although immune risk is a determinant, it is 
essential when planning induction therapy to consider 
other risk factors and adverse effect profiles that 
determine choice of treatment. Serious adverse effects 


such as bone marrow suppression, infections, 
posttransplant lymphoproliferative disease, and 
malignancy may be associated with 


immunosuppressive therapy. Although the results of 
the studies are contradictory in terms of graft survival 
and acute rejection, ILRAB appears to be safer in 
terms of side effect profile. “>. 


CONCLUSION 

Although immunologic risk is the most 
important parameter determining graft survival and 
acute rejection in renal transplantation, selection of 
induction agent and immunosuppressive therapy 
should be patient-specific considering other risk 
factors and adverse effects. 
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